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(54) Tide: METHODS AND APPARATUS FOR EYEGLASS LENS CURING USING ULTOA VIOLET LIGHT AND IMPROVED 
COOLING 

(57) Abstract 

Method and apparatus for making and coating a plastic lens. Oxygen barrier containing photoinitiatOT is used to cure incompletely 
cured lens portions. Radiation pulses are used to control lens curing rate. Lens is postcured while in a mold cavity using a conductive 
heat soujce. Air may be directed toward the mold cavity to help remove heat from the lens. An in-mold scratch resistant coating may be 
fomied from two separate material which both contain a phoioinitiator. 
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(59) #ft 2000-50898 I 

I 4 , .^m-f-r yy<- 1 6 i5 J: O'T^y >' 7*^+ 1 8 "k^^t'o ±3^ > 7' 

^^y^<- 1 4 fi. h 2 0 j: oT^S^^ i 6 jJ^^'^^i^nr^^ 

^ti^o ±^157 1 4. ^li^-^-^^-^- 1 6;feJ:0''T?-B7>7'^^ 

8 -etl-etL±f|Sv > T'f-^ 2 4 , ^^^^ >^'f-p2 6 i5 

^T'^^ >^^'-fl2 4 . ^^N'-|?2 6i3 J:a'■Tf|5^>7°^^>'^^*-P2 

8 {iia 1 T(i> 2 owB^^t^-^tr t<7)t tLTi/>&36^ P 2 4 

, 2 6i3j:?/2 8{ilo^7t:{J:^il^<7)P^#^-^t/,li:3i>^*>&Clt:6^^li#ic<± 

8 \t-ff^ K3 0 *tc?tl|jlX#lt LTJ; (/>o EI 2 ic^-r i ^ Mm.'K 3 2 {i, jtt 
ItN-r-Sil^-f-^ 3 4 jo J: C;*'. Z^U- y 2 Qio^Xf-/V- V 2 2 (D^U^Z 

6 $':^LTJi$|S-7>7'^^ 1 4 i3<t t/T^^^T'^-r 1 8 til^L 

II 3 J: 9 ii:^;^: 3 3 Ji^Sf- -^r 2 6 tcgSS? tLT^ <9 > 

•^^ 1 6 fMm LTi/^So 3 3 \±id<r>id<Di3m^-ii 3 5 J: o 

^■7 1 4 J:OfTf|59 ^y^r ^'z^- 1 8 (O-etL-etLcT^i^naBM 

^)^x\^^i,o ±5B9 > 1 4 *3 J: ifT^v y -f^-^y 1 s {ii5<o 

I 

i3<7)*^ ±$157 ^ 1 4 I^K?)^ ^^4 0 Ji-?-<7) = :ft?i^<75TS,^.:65±:^^r 

?f^(7)jj,aC:*^'T:^^(S] < J: 9 J^SeS ? tL;t:H:^?|^5^^TiSa? ^ > ^ 4 0 

tf C: t *^'M $ Lv^o 7 >'-7'4 0 fi. /i'-^ < 4)*tj3 0 0 nmj^-'ib 4 0 0 nmcotS 

^Pt^^'\t'&^i>^Wi^'^7^^-<^ 3 0 0 nmz)*f> 4 0 0 nm<^$£HU# 



(60) 200 0- 50898 1 

2 2 J: o T;i:^-^ ^ y^^- 1 6 ;d^<b^Sl? *LT»/^<2>o ^l-"- h2 0^iU='2 2 

l-^^X-trJt' 5 2 (7)ii:^{i^ 7 4 mm-e^^ S Lv^^ i3ngB4 8 *3 J: iy^'S 0 
(±*il7 0 mm^^h^ 14 0 mm S -C<^)^gBlc^,-5,<7):d^'MJ U</^o 

fi. ~:)oT3^By -i }\^^ 5 6 nyu- h 2 2±izm±^ii^7!)^tfziiy'^y y 

h 5 7 J: oT^^t$^^*o ±U^B.y ^ 9 ^ 4 Xf-f U^B-y ^ 5 6 
ait#t^{±> ±f53fci^7^ JWiJ' 5 4 i5 J: iy*"T^3fc^7 5 6 <7)^ii-etL:*^ 2 

xp^'^xcoyv- h±tcS7)-tL7t[^®*o-^f^ L$tl;t^^M 1^ y ;^ ;^^ V ;^ <7) y 
l--h^#tfo TfB:7fc^7 ^i^^' 5 6 {i^ -o^m i^tc^^^ U y ^ ^:>fy yt.<D 

lEiU<D\^y Xi:Wm't i>tzit><^i3^t L^^^Wi^ii^^Xit. ±.U^^y -i 



(61) #r3g 2 0 0 0 - 5 0 8 9 8 1 

m L X 7 ;^ <^ 7° - V ^i^XI^^m L? U ii' 7. 

3feia-7 -f 5 6 li. jg§^'i^^M -^^ 7. 7 >^ <7) 7' 1^ - N Ml^S^a^ti/c >X 

1" < < t 1 o<^o-^yi L? *L;t:®S:^i-'5>i!/-^ < t i> 1 ■o<^y^M V ^ j;?. :i!f 
:fe.;^-r-~>'5 8 , 't'^Xx- 6 0 > ^3 J: (^^f;^r- v 6 2 (i, ^^^^ 



(62) !\m 2000-50898 1 

- 1 6f^KiftL< seffi ^ iv. ^ ^i^'iitm t L < m%to:>7. -r - e 4 tf o 
:fc;^r-v 5 8 i^J: o*'+'^;^-r- 6 Qitl^mU^^ y^^~ 6 6 «0l&lB$r^i6> 
— 6 2 J: a' 4^^;^ 7"- V 6 0 li^l^S^ a- >'^^'- 6 ^co^m^^'m. 

^^f-^ ^/s- 6 6 *3 J: O^a^Sf^ ^ 6 8 <7>'?-a-eii<7)4'l^-B75^tLT J: 

^jAT-i^'e oi3j:TO;^-r- V 6 2 co^tL'e*L<7)iti.6<j;^7" y ^ 6 4_h-e, -t 

2 S"^t?>r i:/i»^'"e§ -2>o 1114 ^w:^$;i^-^> J: ^ ^i(L^ii<o^}i'^-}vy~ 7 o (± 

Sit. 7>y4 0;d^^<^^^1-^<^iiii^HrtglcT-2>4>^'KT7 4i5 J:C>'JiiiT^C:^ 
?n^^i9:&-eU>X-bJl'5 2 $r^^fi- ;i> J: 9 ti^ft? tL/:^tfe<;5>^r 7*7 6 



(63) 
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il^o ■(^ffl^^:i3t■»Tii#.■7^vr y ^ s 0 It -t )\^ )\- i^' - 7 0 <7)|^)l:?t;=; t" -y 7' 7 6± 

r.>^<^n-j=.>i/:<f 7;<.tiJ: oTflg%$*LTv>&3-^>:5^8 0 9 2 ^^T^^^f 

Tv>S G ESE6 0 3 b <0 X n ^£'y'} ^ - 'y •=i'2:K^P(Xi'%h^i> o <j ^ 1 ^(^U 
t tv^^|ifec7)f^igtc^v^-cti, h 8 0 (i, E L V A X 7 <DMm^X 



C64) #^ 2000-50898 1 

^jtL'&o Lt/»E L V A X 7 fi. 17. 3-20. 9 d g /m i n O ^ h ^ 

;5';^i3j:a*'2 4 . 3 - 2 5. 7 imi%(DmM\^-)u^^m^^-ti>ELy 

AX7350, 22. 0-28. 0 d g /m i n <^ ;P h > x ^ iJ' >^ i3 J: 2 
7. 2-2 8. 8Ml:%OS||^k'-JU'^?t¥^^-r-2> E L V A X 7 2 5 0 . 3 8 
. 0-48. 0 d g/m i n<7?^ h>f >-r'y^;^:fc3j:0*2 7. 2 - 2 8. 8S 
ffl:%c7>S^^lf ^;l/-g-;t5$i^^-r^ ELVAX7240, ^J:D'~3 8. 0-48. 
0 d g/m i nO> ;u h-^ >-r y iS';^^ J: C/3 2 . 0 - 3 4. 0 S»%coi^S? tf 
-^^-^^^^r^-ra E L VAX 7 1 5 OT'^^o ^^(Omi^m^ ^ ^j: < . :^rx 

h8 Oil, mm^i^t^xm^<o'i/t^(Dmii!>mmttzii&m^Mi^^-oxi'^ 

H 2 <7>MJSl^^v^T^ 13 3 <??ifffit^i3ViT. * J: O^'Il 5 i;i3V^Ti^^#fflH, ^ 
? tL^ J: 9 Ji*pi3 J: t/r^^M^@ir^-<^ 7.9 4 it. iEmm^ ^ 6 6 

<?)^^i-e";}t(i/N''i' 7" 1 2 tc^^? ii-Cv^i>o 1115 1^;^$ tLi) J: ^ tc, 'e*t'etL<7> 
^^:!^•eer■v^M >^ 9 4 {±. i^i±§P9 5s *3 i: a=~^^:^■SeT'^^M >^ 9 4 z)^ib<^)^^ 

'^<7)mu^9 6 :t :7 ^ j:^ 9 8 <7>a:#ti— jeT-^ o "C 4) J: Lx S ;t:(4 

> ^^^9'^dT'/^''^ ^94 <?5;i;j±^ 9 5 izm.^:^M-t^ k § t^if S L < kt^-XK^ 

7 0 f*ll:iSBS?ti.^ ;fc^S-?^^ 6 6 f 7fcf4;&;^^f-^ 6 

8 ^KMUn h fix U y X -t )U 5 2 lC|p]ftT^^^i^§#tt^ i ? ic^lt 
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a -§> ^ PS-r ^ <!; (c J; o T p L T =b ct 1/ * o 

^-^glSj^-^i^'^^XcT) J: i9^v^JDiftgB:^J: 19 < ^-^-^ -i> J: ^ ic, >X(7)Jllijife^ 
iin'm<DU>X<Df-^hKMi,Xii, ^^{±, > X -t ;v 5 2 ^ * ;t: «5 

5 2<7)Wlc S;i^nT=fc<i:v^o ii^ic, *fitco vXcT^^i-^-fix ^^flR^i^i > X 



(66) #rS 2000-50898 1 

f55l6M'7'f 5 6 *ilii1--5>t(rji, *«3 3. 0~5. 0 ¥:^-b > ^ - h »? 
0. 6-2. OmW/c m't^;fe — :^^>X(7)^4)^(,ig|5^tci3»t'g> 

1^ > X -fe 5 2 /ii^'m^i^J^^^^-e t -eM^^ ? -tt ^ Ttr i6 (c^^i^SP ? 

o 
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#90 (ij? S L < Jii^^-fb L. TgPiS X Z/m^mMmU 9 2 fiil? f L < ti> i5 
^^:'<?5|g■^;^«TgPi3 J: iy='til$l5^^^l5*t9 2 JCisv^T^Hc: ^;^-a6i;,#,-fe3@e'fki-'i>o 

^10-30^ (i? ^ L < (ijs J: ^ 1 5 ^) -esE-fk-r^o mukw-Mm^t. m s 

5-120 "CT-.^ 5-15 ^M^TtotL^o if S t < (i, WiUk^Mmiit 100- 
Si^Jl:::^J: ^ ^iUkW-MMitvy Xa^'^^^WJ^^'^'^. ^^<Di3 



(68) 2 0 00-50898 1 

J:oT%v^ji^. :ii^:^:3 2. ii^f-^>/N*-3 4^xzfma3 6 imLX±^ 
■y y ^y^-^- I 4 is J: l/TU y y -f^ ^ > 1 g l^M ^9 ^Lts z,h\^i-oX 

UmK ^% ^ i^mz'-^^ T^t^ I >) \z #5!J is: it ^ ti-c v ^ ^ ct) t-# ;t -e 

^:9-@S7'^^-f 7, 9 4 yei^ibJiitb^ ti/c^^ti. ^^i%iP§f lcH?ttTSti3^LT4j 
J: u^o 



(59) #.jR2 00 0- 5 08 9 8 1 

h r jviicil '^fi-r ^ M ^ CI ^ o c> 1 7t D^'pfc#Jix^^(7) jm=^f^^° ^ - >■ ^^^Bfifc ? 



o 

iSffl t<7)«t^J^;i>^-e^ ^ < 'i;!) ^ t<7)^^> J: 9 tc-r^o Alt^^i-I^OS^J^Jiitf s 
1) Wi^^'-^'ry V 8 0 is «fc c/+iM-r&»MfB*t 7 %<T^n<r>^U^£ i/- iv^-M.^ 



(70) 2000- 5 0898 1 

i^'M^-t&o 7^^Bii!i<DW.mtri&^mKii. (1) yf^■^^^m.^L'C hiifzU> 
X-tJVbZt. (2) '^>y'}i^:^y-y(7>m^ ^^is^f^^m<^W^t. (3) :ffx 

5) tiJ#P?tLTV^'5rV^fiJ^±#t , (6) M^^'bL< i±^i^-^j:]immt:d^^h 

i^^manttfc. ^M-r^mm^U7 y ^ oKi-^x^^bt^ 
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m8 2m^xiihii^,> \yyxmm^m8 2i3^x>ttcxf^(DX^^£i^mx-mfz^ 

^iiif^m'ii^hM^-^iitz3^<r>yfMmj^^vy^^^t^ i^]ik±<D^ 

<D ^ V > -Cf ij ffl -r ^ i t ^ -5. If ( T 'J ;u 717 - # ^ 



(72) 
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r 



CH,=CC3I,OCO-A,-OCOCH,C-CH, CO 



I 



(RJa (RJa (RJa 



(TO 



(RJa 



cm) 



2000-50898 1 



^?#'&o ^dOJ: 9 '^'fb'^i^<?5 finite (i, ji^-fbr^v* u#^ttf 



'j 3 - ;i. , h >; JC'f- >- >; n - -r h 9 J^-^ > ;}'* /'V > x h ^ 
^rJ^'jrr-;)/, ->^j:.^^>'^*U n- ju, •7'f^^>i>'*'J 





CH, 



00 
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^ISin ^ 5^ I- > ^ ^ t- -!> # jE<^ig§J ^ *° 'J j:- f - V > t B^t^^ y ^ - ic , h 

U y -?^D-;i/7'n/N*> h V TiJ' 'J l^- N (TMPTA) ^ x h 9 W > ^5^ 'J 3 
-^I'i/T ;^ 'J 1^- 1^ (TTEGDA) , h Z^u \dvy ■iT^) u- )\y'yT ^ 

y (TRPGDA) . 1, + ^ 'J l-- h (HDDMA 

) i3 J:cK^^-9->v;t-;PvTi> I'- h (HDDA) ii^^^^o 

-m^. ^^m\>^ xr^Wumi^m<DS.^^^^^^^fzit><Dzit^^w^i^ 

M^t. 3 0 0- 4 0 0 nm<75$£H<^^^i.^(Rj|£;^^i5' h > ^^"T ^ l^v^o 

^J-fb-^i^. -r^fc>*>^ ■f-jW'-o W * - h> 2 - t: Kn ^ 2 ^ 
;u- 1 - Tji^JU-T'n /■?>• - 1 -:^y ^ l - t: Kn^v- • v^'U^^v-jW^ji^^- 

2, 2 -y- 2 -7* h 4rvT-t h - 2, 2 -->'-!- h ^->T-t 
2, 2 -yj:. h^v- 2 -7 j^-;WT-tr h 7 >-> 2. 2-vp< 

y ^ vyf-yvx. — ^ ^yv-iy^ ^yV)\^^ ^ > ;v ;k -7 ^ h\ 2, 4 

Kn^v'v^ n v-;W7 h > (CitLtiC i b a - G e i g ytt75^f> 

Igacurel84 t 9 ^IS'^'CrUSfc? tLTv* , ^ f^^u^V ;i/7 * 
y - h (C:*L{iP olyscience s ^t^^ibrUM? tLTV^^) i?i:{±,ltt^ 



(75) '-1*^ 2000-50898 1 

#^>o -eiJOJi. iaite^iiJo«ftJ^fi;5^'^V)<?)^J^-C. AI^5lc:^(7D5^JK*3 i^/'^eyy'- 



(76) 



l^r* 2000-50898 1 



;u*-.-K^-«- 1-) 'BH^'r^-t tf X 7 i y -;uA • e;^ (t u J^;^7-5K;^- 

^) ^-^ 1, 6'N^+>->'->':t- ;U->'p< «; 1^- h (HDDMA) . 1, 6^^ 
> - V T ^ 'J Ix- h Ch D D A x h 9 ^"f- U y *) a ~ T ^ ') U 
~- V (TTEGDA) ^J: C» tflx-^^'j =r-;i/->'r^ t; h (TRP 

±<^s:js<7)M>/»'g"Hg'l!i^y -7-;^ ^(/tcii^^t tT^ h > ^□-;^7'^y^•>' 
^UT^';^-^ (TMPTA) 'tf(?>3 o<7)T^"J I''- hS^-^^-t^*"'; 

1 o<D*jfico?i^i^-e{i. yyy4 oa^yyu^±-cm4 . o~7. omw/ 

c m'<^5ij^t 3 0 0 nm~ 4 0 0 n m<7)^!^tft^^^o^^^^|§^-t-^;i>^ c:<7> 

$¥'^izi^-\z^^^iXi>^ ^<D^^ ^j:mmi. Sylvania Fluore 
scent (F15T8/2052) ^;t:fi Sylvania Fluores 
cent (F15T8/35 0BL/18") G T E t ^ ;Wn'::i 
T (S y 1 V a n i a) tt:*^^ riiBg? tLTv^^o 
±l£L/v: J: ^ ic, 3 0 0 ~ 4 0 0 n m<7)^fi£g$ri^o^^j^;{>«$f ^ Lv^5i»s. -g-<?> 

Wu°a^liZ Xm^^^ C-/)^it3ifj: v^o 



(77) 1$,^ 20 0 0- 50898 1 

iT^^t^^ iz}£xy - }UA ' (T .-K^-- h ) ^'g■^'C■^/>^o 

y:x.y-}VA-\£7. ( r 'J ;w ^ - '-K^- - h ) * y -e- coSifrS^ti D E G - B A C 

M^/^^^y X(r)^Mi}^^nt.t-0:^o tf:^ 7 y - A • t: ( T 9 ^U;:!; - - h 
) -ty-^-ti, H I R I I i/cfiCR - 7 3 t>/MStI^t?P P G0lt;5^«br}J|6 

ai-e^=5^(/^^SJ^<7)||^^:fr^o BASF Wyandot t e tt;i^f)A^wr|g 
'iThermoplast Blue684^i/>-9 ^|&^<75 9. lO-TVh^-b 

>->':t>', [ (4 -y -^ju^^-;!^) T^y] jd^ib^'S* 

^^hv- (Sar tomer)tt ir^F^^T (Radcure) tt^i^-^A 
^nrt^^TTE GD AfivT^' h^y v--e* I9 , C tL fi iia^ t> # tf 

to*>|t,2 5 ji«%=SrMx.^TTE GDA;6^'^tit-2)<t. ^^B°pi: LT<JD^:^XJi 
Ot^'WtLU-^-r < , 4 0 NC ^!llx.-2>S.ig-raL(7)*tim-;!|Slfc'fb-rs<?5-r* ^ I9l:if^ 

l^^^if^-i-t&ffl^r^-r* vy 9 ^ '))^~ h^y-x'--e^^o HDDMAfiiafilo^ 

t4> '-K U -v- - OigBJ ? is J; O'S-^iiJK <7)(a] ± \'^nW.-t ^ o 
■9-- h-7«-^±i3 J:(/^ K + ^T|±:$^^A¥nrBg^TR PG D Afii-'Ti^ 'J l^- 



(78) 0 0 0- 50898 1 

ttz. TTEGDA i l9?^i3T*-i5o 
TTEGDA, TR P GDA;fe JrO^'TMP TA^rt'cT). Hi ^J^fifei^tf 

& <b<7)t;mt'fe^r^-r^ ^<?)>i)«^-i)o citLfjO^y v-cTju-feji, m-fbr;!^?- 

TM^^^ Lv»o T ;w 5 t^<7)* 7 A Sriii^ LTt^^Tfi. ^ 

T 

TE GD A^JcO^'TR PGDA^. -C^ihf,iif^ 7.mx-^±\zmi-kLxm¥-r i> 

^"t^L. -^hi^. 5 0 0 m 1 <0#*coTl^P'; -r-z^iScJ: C^'Sg 2 2 mmTS 
?*t>4 7 c mc7)^#^;ir-r<5);!!7"'7y.iJ::& 9 AF*ilceeS-^;g,o C:<7)7t; 6 0 

y -y v^g!TT;U-7 7 T'orT^^ y (ALFA P r 0 d u c t s ) tt, 3 >- v 
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y^-y^- (Johnson Mat t e y ) ?± ^ ^* > /<- ;^ ( D a n v e r s 
) ?±=b L < it^Aj:.- (MA) ^l-^^hX^oSn^^ ifzli I 5 0 ^ y ^ya.mx-T)U 

Ku -^^^ (A 1 d 1- i c h ) n^-^hA^wn^'3:m'mtT )\^ ^ -f- {m.&m irms 

— -3- - 3 - ji'l :t > U :t rJJ ^ -i) -9- jc > 7=- ^ -7 ,f y ^) — ytl y ( 
Scientific Polymer Products) ?±35^ <^ H R - 4 i: 

i5^±tiJnx.-&o ^JC. 2-3 PS i <^i®fiJffiljSr;!7^A(?)llfBt::EPi;Di-;g>i:, -^lE 
»5i>^*^3 0 ~3 8 g/^M t'^So ^^'^^^-f iVA^^fflViTs ti V i>. (Ti^l^h ^% 

#1? 



(SO) #:S2 0 00-50898 1 

{i^^^^m\a]^^^& tMChn.X\^>^o ic^^S^OMit-nc J: oT. U-^Xj^s^M 
liL, , ^h\>^. (2) CicoJ: 9 'S:^>'Xt±P>X<7)/?v^g&:9>i 

^t^-r</^o ?^t^> m^i-yX(r>ix.mmw.^^t:Lhx^^Ltzi^m.t^^y-^- 

RTM^l^^X^-ft^ V>XB^^S3 0 0 fi. }^ip-^#^ 3 ^ h 3 
1 4 ^^LT^S3 0 0 \:.m^^-r^tzib<Dt%i^^3 1 2 ^#tfo »it#(i^S 3 0 
0 t^ft*&? tLT;$^i^. n^' h 3 2 QH-^hm^LXi, X\^^o 3 > v y h 3 2 0 
;d-fj#fai? ;Jt/v:5iE#{ir? ^i^'^:/ h 3 1 8 LTiiii ? tLT 4j i u>5&^ -e^t"-?) 
fttoi9t;, h 3 1 6 ^ i^iPlf 3 1 2 i::M^?-i^T<b J:i/>o ?&SP|§ 3 

12 fi. Nes 1 abCFT-5 Qy^/^'^'^t^'^W - /^ > ^ - 
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mfc'0^5^8iL:By - h mo. 2 2 4 ^y;^ - h )u) <o^^^mm-t^ X o 

o 
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3 0^2|felL:^7 'f - ^ (ItO. 0 2 8 - 0. 8 5 Om^SL:fD^- h Ji') x-^io . 
L< am 4 - 2 0 yLl^y 'i - h (*tJO. 113-0. 56 6^2^31!::^^ - h 
T?^ 19 ^ ct ^? i L < (iltJ 9-15 jZ:;^ ^-f-h (ItO. 255-0. 42 

6 0^ (1^ 1 5 . 5 5 6 -X?, 1 1 0 1 . 3 2 5 ^ n ^n";;?. ^ ;u) <r>i^ 

M(7))??{i^5. 0 mmMmx-$,y) . p^t L < iimi . 0-5. OmtnT^J?. 
i i L< fi#^2. 0-4. Omm-C*i9> $ ^ J: 19 ^ L < {i*^} 2 . 5- 
3. 5mmT'<b^o 

5 33*i::*3;to-C®-fk?t^.* (0^ H/^Mfifetl<7)^i'&-) 6 0 - 7 8 (T^v' 

-^<r>:^~ry\^X^x\^y X^mikMVct^^-t^^hKi.'oxmz 0-8 1 -> a 
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}V) <7)Mode 1 C C U t fzli 9 1 2^<7yW(ti- ^ > ^"^-P^i^mM 



m 1 

BB# • 7 at / 17% 

1. 6'--*iJ-i/'i?*/Vi?;<^'i' W- h 10% 

m; p<5^yi^7'a/^> m; r y h 20% 

7=- h ^oc.g^L'^'^y a— /Wi?Ti' y h 2 1% 

h'JT'ntrwv^rij aw-yv,;;;^'^ r; i^w-f. 32% 

1 - t Kadf-W^'a'>.#->/k73:=:>»l'-Jr b V 0. 0 12% 

J<'?-^u^>"y-</k7*/V>— h 0. 04 8 

t Kn:^y t Ka*y >■ < lOppm 
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itU^i^ \ 7.^^ Yu^-^ 7. (Spec r on i c s) (-^-3-.^ ']\\ ^ 

h/^ 'J -TP) SJ<7)S p e c t r 0 1 i n e DM 3 6 5 - 

9- 

J: o T •^f >- y JK/) ^® -eii) 5e L t'c m W/ c m' WtT^fit 

18^ : 0.233 0.299 

0.2 1 7 0.2 4 8 

^^0fEft -7^*-;^ K 1 o^fc 19 9 . 6lli|fe32:/S 7 -f - h ("CFM") 

-9->'y;n=f'^ltT 1 9 . 2 CFM 
^^<7)ZS.J^ 4 . 4 

i£@8 Omm^ Corni ng#8092:>(;*7;^ 

1 7 0.5 9 2.7 
6 2. 1 7 5.4 

'J S E v' 'J > o 
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C - 1 0 4 " il-fbffl^^ (-t^^to-^^ H 1 4 <b 1 5 t^^^^-V >^N' 

-"Hi, ANS I 2 8 0. 1-1987(^4. 6. 4lM.<^U^^mKVt^X 

o 

V'y:^B^^(o-^^KmM-t^7i^'hx^^t^chiix\y^:ho m^iz^mit^T^ 

o 



(86) 2000-50898 1 

.*6*L. ]yyx\t'^h^^'9^mLK<<^£^o ^— m^tuyxfmm.^^^^ 

19 . mMi)^hM'0 di-r^. 'P^j:< tiiUyX<7)^m<D-^^b'=|- 
?io5j^§^in:3--r -f yx-^^^^if^%tm.'(tuyxmmt<D-^us.i'fmi:i^\f 

jLy^y (wet edge) j MSS-gM-T-S 1 o<7):^j£{i V :^X?l^fig|a^!^c7?F}3jr^S 

%^-^mM<DML<DMmtm^i}^:^^ ivy xwi'Wumm,m<7^^<D^A^^ihm<7:> 

TltHmM^O 7/ 9 3 1, 9 4 ^■^X-tl^^^X\^^i>^<(r)l5'(kX-Z.<D^ :^ y 

mM^-< 'J ^ > tfz ii^m^mttbM^akm l /crg'pf:^ yx<D^m t ^ 

*l&?9<7)^ij6(75fl^^{imiI#-^^0 7/9 3 1. 9 4 ext^m^fifzijmcD^ 



(87) f*-* 2000-50898 1 

Ic^^^sm; -V:^5^|L#(ti^tLTV>^o rilM<?)'tJ U>Xi±^^K 

M^^?-^7t ^ X$,^o 

iMtLx^mi^<o=i^')j^^i^ymm (m^mo. o 1 3 mm) c^#vvh>ir ( 

ipi*?! 1 0 mm) 5 9 7 %<7>T-fr h > t 3 Irgacurel84 ( 

^ J- - ^ - -:^#|<7) yT-^y:!rr~)VK$>^C i ba Ge i gy li^hX^W 

n^ti^m^mi^M) <7ymmi^^-r^ti)^x^&o '-Nnjc^v-^^MtiT a p e 
S 0 1 u t i o n?± (x^ ->-^1l<7> ji. e;v) ;$^^A^-e^ ? hi^Bt 
L\^^^M<7)M-MltO . 5%Byk300 ( =r ;^ h 7 U > 7 * - KtC 
*-&BykChemi e T^^hX^m^^Mi^mif^) i!)^^-tmi^<0'PK'^t fl^ Z. 
tX$)^o B y k 3 0 0 ^<D^ Uy aMf^<DUM't y ^ y ^ LX^mt^ I r 
gacurel84 ^^UL^-T < "T^o :itiiiX±Ktft L^^^^(Dfi^MiiiiSim 
L/C*?'; JT^U- 

><7)/jN>t^i^l O^T-t h >i::g:Lsfe^'i Irgacure 184 ^M^m< 
o H& ic^^lg^-e i S o 



(88) 2 0 00-50898 i 

(3) h^B^*LTV>X(?)J^>;' y<b> (4) 



%j< ')^ii^Vy X(7^:x.vVtfz\t'mM\^'^Xh^^o V > Xii^mU L T 0^ 



(89) #S 2000-50898 1 

mt^^mm^-r^:Ltx. mmii^io^^-Lfzuyxiiz-^ioTb^^mtjL^-y'^ yv 

■ti>fztbl,zuyX<7)^mK^XtzmnB<0?^^iim3 6 0 - 3 7 0 nm<?5?iKfi=m 
It-eti 1 5 0 - 3 0 0 mW/ c m'-C^ |<3 250-260 n m<?5j&fi^i*-e 
(±5 0 - 1 5 OmW/c m'-e*)-g)o P >X fi^M^S^^j^^J l?^*'^?'^:?^. ^TttiW 

1 Omw/'c m'5fet^-e^So 



(90) #3^2 000-50898 1 

3 7 0 n m(D-i^^m^-Cli 15 0- 3 0 0 mW/ c m'X-$) l9> *t)250--26 
0 n m(Dm-Si^i^-V- a 5 0 - 1 5 0 mW/ c m'-e$)^o ^:=^<^^^Wt^ 1 ^ 

^m<^mi^ > Xizmif hfi^^ t-d^ut lv^o 
± 



a r a f i 1 m ML aboratory Fi lmJ'C^ -^iiitAme r i c a 
n national C a n i^m. C T i^ ') - y ^) :d-'hX^X ^ i> o 



(91) #*2 000-50898 1 

0 . 1 0 ^ -c^tLii\ ? hi^tin-t L < 0 . 0 2 5 ^ u ^li-c, ^) *i (if >e H i^A ± 

c h e 1 f>ti#-^?tL/i, 7|^11#|^ 4 , 8 9 5, 1 0 2 ;M J: a^U p t o n 
#-^^tL7t7|^S#i^^^3, 4 9 4. 3 2 6-^(M^*. ^\m-t^^tl,z^io^m 

IS 1 0 {±^1 <Di~\ 6 0 2 is J: 2 (7) ^ ^ ^^^^ 6 0 4 ^M^ti^W. 

6 0 0 ^^LTV>^o ^(c^S^'Kffl LT§lo:d^^*gin:3-7^^ > i/jUfifei^* P > 

^Ltt^X-^ -2)0 ^ 1 <??'f--=f V-ZN"- 6 0 2 {±ii^6 0 6 "k^^. -lE-tLtC J: ^ V 
vXi3 J: ?>*^>XilMT-fe>r >; ^ ^>X*-;i'^6 0 8^^»-e§;^o W-^X 
ii>-)\yy 6 0 8 <?)JiHco— $|Slc(i/N'iJ -V 6 1 4 ;i)^^)^o ^ 1 <r>^ ^ys- 6 0 2 
Iwfi;^3fc5fc6 1 Oi3 J:^^■f■•v>^^*-<^>7^Tt-^ial^&6 1 8 ^Ji^-g- * tt -6 o 

X ;^ ;V - 6 0 8 Ut'/nV >^ 6 1 2 tcPtJR LTi/^^o t'^^M 6 1 2 (±11] 
^•rV^'f yc.-e, CltLiiJ: 0^8 6 0 0 t!)^? I o ^ Jfiinl :3 - x -f ^^^^rU^'Xjcife 

L> l-->'X*;i.:r- 6 0 8 l«:a^Mli-r-g>o L>5' L^lf ^ H/^^iS^Bi|-e{±. 
X 6 1 2 ti 1^ ^Xd^JP:/- 6 0 8 ^ {i^iij-rVNM >?.^<7)/s U 6 1 4 t^-^ 



(92) #.*2 000-50898 1 

6 0 8 =Sr 3fe T -b >' >; 6 2 2 i!)-^(b^±Lfz^H^KmL^j:i)^h. i/ ^ y 
^-621 ^mnU<7)yi^-^j: < t 4>-^^;()V^-"; ^614 tc^g^i" <g, <7)?^S&tf -5) 
ti}^^i L^>o ^>X.-^;P:J^- 6 0 6;6^fj^*>^?S#<7)V>X?^^;|=tT{>>V-?';-V 6 
1 4 ±-r 

mti- ^ <D ^ Zy ^ y - e 2 1 -^mM-r i> t •/j'^^ ^ o Ci<7)J:^H. ->--Y .yi5'- 
6 2 1 6 1 4 o:>B.M±X'W>i^W^^^fi^<^^mm-r^o ^ - 6 

L^/6^^/<U ^614 *i*i|-ri)o 

BW^-^^^o h »c{iT-b h is ct C>V ^ ;t fi B y k 3 0 Ot!)^-^^ tiS 

^-<^^^>/^'- 6 0 4 {± -7 n T c7) 4^ ilg& 6 2 0 7&^-^ t tL -6 o ? ^bt^^S 



(93) 2000-50898 1 

- 6 0 2, 6 0 4 ^J:C/6 0 7 7 7^62 G^^^Sfi-T^o 

^^*L*°-f > h 6 1 3:d^^*V > h 6 1 5 icSftti. f--=f 6 1 7 {C^IJii^ 

So -^-ir 6 0 4 ;6^ib^^^Stv>ffi-r'il«^;i?^^S*i-^. J: O^V S ;t: (i ^ 

9 ^tt^^b^o m 1 <0f-^ 6 0 2 (75 4" <75iil^ 6 0 6 C7)^g3t-:ft ^> 34^^;^: 6 

3 6 ^3® <9 6 1 7 ;5^^^^;d^'53-@a?*USo ^ 1 <^^^y^^- 6 0 2 <D 

^<^M&6 0 6 <^Tl±g|SiC:ft'bi5v^5\: 6 3 4 =^ii>3> 6 3 0 1 

yy^- 6 0 yy 6 2 7 i^X^) m.X^fi&c ^(DlSinn^"^^^^^ i ^ 

y/"^- 6 0 6 iiS ^^^i 9 lw-r;2>o -7 r > 6 2 7 LT^^ 6 

t ;6^'^^o * L^iJj-r^^'f 6 1 6 ^::r'V^M ;^ 6 1 2 X V^X* 
6 0 4 J:0'Vn*iJ'^ 6 1 4 'Sr^K?-*. ^tL^56^'^Zl<7)^ ^ y/^-<r)f¥<D 
6 2 0 (7)Tl^*-& J: 9 l^^-^o ^fcT-tr^X'J 6 2 2 7&^ib V > X ^ (± ^X 

6 (il^ 1 (7)^^ 6 0 2 (?) + H^Sili^ 6 1 8 coMTi^-r^X^m-to 

V- > X* ;u3i'* - n {i^Sllc oTKiT - A i3 J; Zfx y 'J > -t > 7' U Ti^'^i tL-g> 



(94) 2000-50898 1 

\±^fy 2 5 ~ 4 5 p pm-^\ 1 t Kn^-> • -> n^x^ -> jv ^7 ^ — h y<Di$iM 
JK(±0. 0 1 7 ^ f-;V'^>' V-f jv:? * - 0 . 0 6 8%"^ 

1. V>'X^MT-t>rV(0^®±C0^^^#Ji^55^l«3 18-2 0 3:1:^7 - h 

l^-y-j^y^-i/ 3 > 9 5 coMJC-^^o la 1 4 »iC:<0l^>'XfiE<h;^a8 0 0<7)jE 
T-tyy^) 8 0 2 <D±^=® ^) , ^ 8 0 4 . -7 r > 8 0 6 tM'O . 

m^^^s 0 8 ^r^^t^ ii^P8 1 0 ^m^. ^%mM% (n 1 

^r^ft LT|iPfB9 8 l^HSo 7)c«r?^*PLTii^P 8 1 4 ^ J: ^/ft^J^^ 8 

0 8 J: aj-r7k<^iPl?8 1 2 ^[U 1 4 (i^LTV^-i,o (Hi 4 (it ;t^8 

1 6 i3 L:^f 97; 8 1 8 LTV^^o 5fc8 1 6 4-Htj>^-r 

8 2 0 fimyr-t > 7*9 8 0 2 <7)mm<D-^^ 8 2 2 l^^g.^ LTt^ ^S: 

o ^cO J; ^ tc|flp^9 



(95) 2000-50898 1 

- 8 2 0 {i<^iP?n-i>o m 1 5 a^as O 0<^liJBIII^^LT</^&o 

Li/^<^(i 1 0 ~ 1 5 ^ u > ? fbJ^if ^ uv^<7)(±*^] 1 2 ^ u^m^d^fjiii-rci t 



(96) 2000-50898 1 

<30® (P a r a f i i mM) t^l- yX<7)j:. y -yco^mii^^i itX\^^tzo Para 
f i I mM^ilyyX^Xl/mM^^^m-t^ J: -0 (0nJx.{f. "^T ^ > ^7 y zf^%^U 

ii^M6fyK^7i>'o/zo ±'i:M<m.&Lfz^^. MT-t^yjtiUlO (UVE 
XS Model 912) c7)^zi(7>^^ yy^- 6 0 4 "ktHfz ^X-otz ^ Lt^o 
Z.il\,zi,i^2 Z^Tb^^^-D/Zo 2 Z^mKMX htlfzJ^^)V^-(OmBfitm4^ 5 0 
0 5 'J ->* :x - JI/ (mj/cm') T*o7to 

^-(DBBfUm 500-10, OOOmJ/c m' <Dmmxi)i> C ti!)^W:t L < 
^*^3000~6000mJ/c m'-C^tlii'? hK'^t L<>l^4000~5 

0 0 Om J / c m'-e^tLjf, ^^is^if ^ tv^o ^-^^ fi^^^i^M i 7t fi^ 

<^5li?<D^'f(:fri<t i9^*5-g>^i:7i)^ab*o I n t e r n a t i n a 

1 L i g h t %t (7|^glMA'J-Nc^^a.--^'J h) 7j^ib<OM 0 d e 1 IL 
390 BLight Bu gX^ifiiJ^? ^X;to ^fe^^^"- ;W4^*-<?)|g:ttfi 2 5 0-4 

0 0 nm<^mmK^fz^mnB.(r>mm^ULx\^^i>o 
^.(D^^-cmifi-B^ ^x ^ z utm^ (T^'Mi^iy y xM^mM(D\^^ < h7!>\ ttz 

tfzmm^m-(Dmnm^mM-r^z.tii-sit'^'Q^;t>^ 

^<^^-^\-Wiitifz^UT^yy^')^^,-r^o ^\i^i^yXi)^^it^iLtzo S 
^<Dm.itwi.\^<om^^m.T -ty r^) i!)''h^^w.^^^^tzi^yx^ »9 , 

m:b''<b^\^fzVyXit^mL. a < ^-oTV^/Co 



(97) 000-5 0898 1 

^^m<^^^<D^Mit. i^yx^mmf)^hn-rmi^. mm^m'k'Bm.-r&mM 

m. 

x^fMt--^ J: ^ t^ig-fb^-i^^^^-r -yyt. (3) ^m.^m(D\-D<D^mw^^^^ 

%M.^^^^^<D{iim'^^<D^M^m^^Xi)^o :^7-vzrii. (4) (a) fe^'tt^ 
JiJ. T iJi §g -r ^ lo (7) ^ M .H -e f i . t::*ELT«I'fb^ti;t^>X^ 



(98) 2000-50898 1 

it^^xu>Xiz-r^o ^^m^9 1 0 (mi etc^-r) i^x-ox. i^m-B^M 
(i^-coiiMW9 0 4o-e:n.-e'tLB9 o e ^/cii® 9 o 7 cT^j^i^tcs-^r-i) J: 

^^^ii9 1 2 t^gi-r* tctt3ii^tl^<7);6^a^ t <. »M^*t 9 0 2 {i. ^ 

mu^<om9Q 6;&^^^se§§9 i o<7>]i§is±ic#jh-r-i> j:^ ^i'd-mm-Q i o 

<^±l'S^-*L2.0:^«ftf ^ t>/>o 9 1 0Jiife^^}l9 1 0 I:: L T J: 

(/^o ^M^m.9 1 2 J: o TUfc^SB^ 9 i 0 Hfe^fitilcEpiiJ? tL;£,o 

yx (HI nc;^-r) <Dm^m9 i 6t/if±i^gB®9 i 5 icsiiji^fpjp^tL^ j: ^ 

\^^1<D^MU^9 0 2 60® 9 0 

6 ttz{tm—<DmUU^9 0 4 <7)® 9 0 7 ^Wi"-?, J: ^ J^Jf^t^^^^o T <b J: (/^ 

lo<7)*Jfi<50ff^iS-e}i, * y h yix- h 9 1 8 (m 1 7 1^:5^1-) Sr^lil^?^^ 
^£ffl?*i.-C^/^*o lo(^^J&<^Bi^-Cfi. m53'ffi?^9 1 0 Jiffi^lWBtJtg 2 OS- 



(99) 000-50898 I 

^-g■^T''^><J:^^o ##C0® 9 1 4 ^^^mBVt9 2 0 $ /ctiili^^-eBlf 9 1 0<7)± 
.Nome n'^'mM^t < t . ¥)tt^. ^ LTi^— c7)^f5S$ -iJ:^ J: ^ 

lo<7)^i(g<7)f^ig-<:rti. +iM?l^tJt9 2 0(i> gA'5&^ffi9 0 6 ^;t:{iM9 0 7 

ig-^-e ^ J: ^ '^'^(^-t^oTv^^o 2 4 (i. y-^^m^c. ^Jli& 

#i3 J:U=V$/c(ii^^-^A.-et J: v^o cicDiK^fi^ ®9 0 

^jjg9 1 2 (OTif B± a < o ^li. m^mr^mt. ^.^mm<Dumu.m^^i^mm 

^ (flipped over)j J; ^ LT «b «t v^^ 1 <^<omm^m^mwm<DlimU^<r)m 



(100) it^ife 2000-50898 1 



■9 LT?b J:v>o ^^-^^ 9 3 0 (i. ffi 9 0 6 <7)B^H^gfifjHit'^-rs^:9- 9 3 
2 ^^tf<7>3i^'0^ Li/^o §15^9 3 2 ® 9 0 6 ^Sr^i"^ J: ^ ^diB^^W* 
/tJiia?^^^® (ll^^^•f) ^#tf<7>:iiiif t l>/^o U^9 3 2»i=fAM-C*oT 

LT'f$^ptL^/c«!)tc--^ ^7'^- h9 1 8 ±(7)([b?^t^tfil®lc@2S^ tl-^<^:<>^'(7?if 
f Lv^o ^(D:ff9X^^^^mMit. *b 8 0 mm<?)a:g*3 J:i>^^9 3 mmc7)ffl^4^ 
S^-^-r-^c^^iJ^'ftf J Lv^o 3•i^S^7=1' y^i^ 9 2 9 yi)^ 1^ > X^li T -b > 7* V ±t? 
— -efS^ fig's: Mr ^epiJDt-^ 461^ X ^<7)iia 9 2 8±t;M;d^*iT'b i:^»o 



(101) !r#:S 2000-50898 I 

(±ie#M) $r ^5^65 ^^m^mm ? ti^ atr iwiKb ? ^ {± B^^-r ^/cH) iizttiim 

MLT. m]-^^^mM$ i^i^ ^ t X ^X . Jfi L< <im^ffi9 1 6. ^9 1 

5 ^ X i>'j:. y ^m-r ^ u y x<o u y x'Bm^m'ft^ -t i^yxj^m<D^ ^x 

. ifx^v Y\tmm.T'^y^^)-b-^h's^f)W^fr-iix^X\^^^ ±tc^iE L/i*ifi(7)B 
%<T>\i^-f ^-h-^a^-jj'^iiz x^tzt^^x^ ^yXjU'yi;±K^^-r^T^x<o-Mi^tfz 

x^m^fi^MM^^^}^^^^^=h<^-^^ik!-tV^^o ^h^K. -r^X(?yn^'B'fi^t 



(102) 2000-5 0 898 1 

^fl. L-C^ ±ie<7)U V E XSMode 1 91 2 -ig'fb^ ^ > (ID 1 0 ) ^ 
iiii ^titc J; oT. 1^1, 500mJ/cm' ( + /-! 0 0 m J ) (D^M 

tt«b;to ilST-b>-:7'';7&^ mm.<7ym%mm^m 1, 500mJ/cm' 

<^^Sl:li;i.a;f S^vTi^lC, U VEX Smit^^ 1 Eilig^-^JbtiTtro 

^*i;6>^liiJT-fe>-;^';{i. ^m<D^UUM\^ I ^ ^fb \ , 5 0 OmJ/c 

ni'c7)l;^»$-$Jt^7t*!)H. U V E X S ^ $ ^ 11 4 liIiiia?-^ibtL;to * h 

o 8 4(Ov3T®J^D^r4>-clx:^X:ii>^fM$*T^;t:o 



(103) #jS2 0 0 0 - 5 0 8 9 8 1 

Lti4^\/^o (I) mm. (2) ^';^JfM&^i^!:^ o) mit^^o m^^^mmm 

i^M ^ ^ z. t X'W'it-t ^ - 0 . 7 5-1. 0 o<??]^<^5^ $<7)^'>x^Iov>-^^ ci 

it . 



(104) !t$aft2 000-50898 1 

mm^mio^it. F c- 1 0 4m^hi~^ >^^-^n'(Diitx-. (#^20-25 

> *il#l1=^5, 3 6 4, 2 5 6-^-^5 J: 5, 4 15, 8 16^^^m<DZ.t 

tx^i>o Lfz^^-ox. mM6^K^\^>M*<Du> xm'^u^<r>pi^i^stit. ^a^^ 
fife? 



(105) 2 0 0 0 - 5 0 8 9 8 1 

&.r(Dum^is\^^x. r^i<7?«9Mj tit. (mx.i£. ^^^ji^t.) i^^v^x 

<7)^Mj tii. m^m-A^m2<7ymmKmm^iifzi^K^\^m.<. m.^j^-^titzmn 
m t fz n B§ II, CO mm^ mcoztx$>=bo 



(106) if$3S 200 0- 30898 1 



(107) n-M 2000-50898 I 

Km2(Dmmi±^fihKj:^->cxm^Lxii f^2(7ymmi±. t^^(7)/-?;v>^:6^' 
^Mmri>^t%:^s.izn^j:vtzi(><Dmw^ffi^^xiiX\^^L. tfz^t (c) ±m 

■r;g)7ti6tis ^ISig-e^tLT'b J: v^o ^2(r>iQi.xf/ttz\ty^Z(7:>mn\t. (a 



(108) #^2 00 0 - 50898 1 

^'0(D%m<^B3i^i^^^X. ^ vXt^A 9 5 0 (1217) it. miisXV^ 

LV^o ^-vv^-r A 9 5 0 ^ - yi^- h 9 5 4 ^^il'fk^^ 

> /-i- Ki^XL t fzii^l ^t^\^^fz ^ ^ y^^Q 5 6 

"7 y ^ uy ^CI-7 9 5 2 *#^-e^i J:v^o 7" n rJ-* 9 A pT tfe n -:7 y 

3> 9 5 2 {i> #5E<^^MM|iitci3>t* y ^-T'l^- h 9 5 4 <7)Jf 

a^fifz. t fztt^^yy^-izmx 13 ■r^^^<os.^^mis\-ri>fzist)Km7!>^nfzm 
mM^m^xz/yytfziim^^^'yy^-i^$¥'^i^&\^^^ < <D^m.Km.7i^fix i> x 

'fk 2. i <hj&^'J?f Lv>;5^4> LtL^v^^ ffl ^» ^*L-5,S^<7)#5c<^-^fii3 J: iy^'5^Jt 



(109) 000-50898 I 

1) Xf^mt¥((o'Ty^)v<j^%.^. 2) #f4t^ep.i)n$ t^-^pfc^ 

-0MB - 9 1 a Ji ±m.<7)W1t^ ^ yy^~-t'y h F C - 1 0 4 ^ffll/^T^f*?tL 

C!&*?tl7to 0MB - 9 1 <7)@e^:;6^J^Tl^ie3itL-2)o 
0MB - 9 1 cdSS-^ 



(110) '#rS2 0 00-50898 1 



:% 

-»^/^ h^-SR3 5 1 20. 0 ± 1. 0 

h-T— S R 2 6 8 2 1. 0 ± 1. 0 

h-T— SR 3 0 6 3 2. 0 ± 1. 0 

1>->'Uh-7— SR2 3 9 1 0. 0 ± 1. 0 

{1, iP f r i") l^— h) 

=Lj—fVK - yfyk (ry h) ) 17, 0 ± 1, 0 
^'yl'^'^a.T 1 8 4 0. 0 1 7±0. 0 00 2 

;<^/P'<i^i/-1'^l--7d--'W7'— F 0. 0 6 8±0. 00 0 7 

\l\!x3^ J^y<r)/^^lV:t,:^.7■)V\\C■^^^ 3 5 p pm± lOppm 
( "Me HQ" ) 

IK*"Tffltt Blue P 0. SSppmiO. Ippm 



(9, 1 0 - TV h ^-tr^i^':^ > - 1 - t Kn^->- 4 - ( (4 

;u) T 5 y ) 



#j4 

(A P HA) 

mti^ (T t LT p p m) 



MX 5 0 

mm 

Mi^ 10 0 

1.4725± 0.002 
1. 08±0. 005g m/c c 



(Ill) 



4#.jg2 000-50898 1 



m± (2 2. 5 r) 



•mil 



( 



%) 



Me HQ (HP L C J: ^}) 
5ti:|i&§§ (75 i3 J: V ;^ -r . 



(2 3 r) 

2 7. 0 ± 2 -fe>f-:^°TX 

0 . 1 

3 5ppm±10ppm 



(112) 2000-50898 1 



(113) 2000-50898 1 



lo<?5^iicojf^igH^ViT. MercronHR0696-4 K 9 -i' ^ - J: 
o-^?^L3Ktfe:^r7;^* J:?>'->t(7)jt|gp 0 - 4 7 ^"J jut'v- h ^^rsF C 1 

Ov-Y^'ny-y c m'T-^^ J: v^o 

-r :7n >-|fe|§7^ -^--e^^g.^ ^It^feSMfil-^j 3 0-5 0 mm/iltPJ^^i ti. 



(114) !t#.* 2000-50898 1 

•r-rJ^JK^^xr-y h (.±, g > • :7;V-i>Mf g. ttl^i-S^W K7 2 6 2 5 



(115) !f$3fe2 0 0 0 - 5 0 8 9 8 I 

^V^-il:3feS3i^<??^N:^— t^ic J: oT+a^? tL^;5^<) LtlJ^^/^o FC-1 0 4 -SM-fk 
/if 7.^ -J h • -fe-y ;e (d) •T-^JK^vy^.x^coil^^ iOV^ /c(± 

n i t i a 1 J ^ TtJi Tt i J ) > ^ i^Tj^yf )\^<r>-mM^Wi^^M.'^-^i^i>n^ 

( TTmaxJ ) -C4)&o i^trj^g $tL*<7)Ji, ^^R^fiJ^. ^ <r> %/ 7. 7- 2^ (ry ^ 
*^*t>2 0 OJgJ^Tl^, U< fil^^lt 1 5 O^^^ib*^ 1 8 0 ^ -ecT)^ jc-g 
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